Analysis of frequencies of single and random multiple transformations in Diplococcus pneumoniae showed that there are at least two transformable units per cell of the total population in highly competent cultures. If 100% of the cells are competent in these cases, the units may be interpreted as the strands of one duplex deoxyribonucleic acid recipient chromosome. The theory is developed to allow for extension to more complex situations.
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When highly competent cultures of transformable bacteria are exposed to deoxyribonucleic acid (DNA), there are often fewer cells multiply transformed for unlinked markers than predicted on the simplest model of random interaction of DNA fragments with uninucleate cells. Such data lead to calculated fractions of competent cells exceeding 100% (1, 4, 8, 9) . Cahn and Fox (1) suggested that this result might be caused by segregation of markers inserted into opposite strands of the recipient chromosome, rather than into a single transformable structure as is implicit in the formulation of Goodgal and Herriott (6). Singh and Pitale (13) used a two-strand model to analyze data on competent Bacillus subtilis, but because the level of competence was low they could not prove its validity.
We have seen the same result in Diplococcus pneumoniae, and in this paper we show that there are at least two recipient chromosomal units per average cell of the total population in highly competent cultures. These must be interpreted either as the DNA strands or as duplicated chromosomes (nuclei), and the evidence for single-strand information transfer heavily favors the former. The formal analysis is extended to include results expected for replicating chromosomes, where some markers may be represented by four or more strands.
MATERIALS AND METHODS
The strains and materials used have been described elsewhere (2) .
Competent cultures of strain Rx-l, a drug-sensitive recipient, were routinely prepared as follows. Cells were subcultured in CAT medium (2) for one or two cycles of 100-fold exponential growth at 37 C. When the optical density reached 0.08 (Coleman Junior spectrophotometer, 18-mm tube, 600 nm), representing 5 X 108 cells/ml, they were diluted 100-fold into 280 to 500 ml of transforming medium (CAT plus 0.2% bovine albumin and 10-3 M CaC12), and were incubated for 75 to 105 min, depending on recent experience. At this time 10% glycerol was added, and the culture was divided into 10-to 25-ml portions in screw-cap tubes, frozen in dry ice-acetone, and stored at -22 C. For transformation, a tube was thawed in a bath at 37 C for 12 min and mixed gently by inversion; samples were then added to 0.1 volume of DNA solution.
In the experiments reported here, two different preparations were exposed to excess multiply marked DNA molecules from strains 5MC (experiment 1) and 8M (experiment 2), at 30 C. At 15 min, deoxyribonuclease was added; the cells were diluted, plated in an agar overlay on blood-agar plates, incubated at 37 C for 2 hr for expression, overlaid with agar containing the various drugs, and incubated for 36 hr before the colonies were counted. Final drug concentrations for these experiments were as follows: streptomycin, 50 ,ug/ml; erythromycin, 0.2 ug/ml; bryamycin, 0.3 ,g/ml; and novobiocin, 2 On further analysis of the situation, however, it should be noted that in a replicating chromosome, of defined origin, one should expect the value of q to be greater than 2 in some cases, depending on the loci of the markers scored, as discussed in Fig. 1 .
Note that even if one of a pair of markers is near the origin, and therefore usually represented by four strands, q will be 2 if the second marker 
